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Amendments T n Thp riming 

1 . (currently amended) A method of communicating optical signals over a free-space 
link, comprising the steps of: 

receiving a first optical signal having a fiber interface fundamental wavelength from a 
first single mode optical fiber; 

converting the fiber interface fundamental wavelength of the first optical signal to a 
free-space fundamental wavelength with a transmit wavelength transforme r, wherei n the step 
of converting the fiber interface fundamental wavelength of the first optical signal to a free- 
gpara fjiTiHa-m fintal wavelength is performed all-opticallv without usi ng electro-optical 
conversion ; 

directing the first optical signal having the free-space fundamental wavelength over 
the free-space link; 

receiving a second optical signal having the free-space fundamental wavelength from 
the free-space link; 

converting the free-space fundamental wavelength of the second optical signal to a 
fiber interface fundamental wavelength with a receive wavelength transforme r, wherein the 
step of converting the free-space fundamental wavelength of the second optical signal to a 
fiber interface fi mHaTngntA l wavelength is performed all-optically without using electro- 
optical conversion; and 

directing the second optical signal having the fiber interface fundamental wavelength 
into a second single mode optical fiber. 

Claims 2-4 (canceled). 

5. (original) A method in accordance with claim 1, further comprising the steps of: 
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sampling a portion of the second optical signal having the free-space fundamental 

wavelength; and 

using the sampled portion of the second optical signal in an offline path, to determine 
a new value for the free-space fundamental wavelength. 

6. (original) A method in accordance with claim 5, wherein the step of using the 
sampled portion of the second optical signal in an offline path to determine a new value for 
the free-space fundamental wavelength comprises the step of: 

comparing a detected offline performance with a detected online performance. 

7. (original) A method in accordance with claim 5, further comprising the step of: 
reconfiguring the transmit wavelength transformer to convert the fiber interface 

fundamental wavelength of the first optical signal to the new value for the free-space 
fundamental wavelength. 

8. (original) A method in accordance with claim 1, further comprising die step of: 
receiving an indication of a new value for the free-space fundamental wavelength via 

an out-of-band communications channel, 

9. (currently amended) A method iB - accordanco with olaim 8 , further of communicating 
optical signals over a free-space link, comprising the steps of: 

receiving a first optical signal having a fiber interface fundamental wavelength from a 
first single mode optical fiber: 

converting the fiber interface fundamental wavelength of the first optical signal to a 
free-space fundamental wavelength with a transmit wavelength transformer: 
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directing the first optical signal having the free-space fundamental w avelength over 
the free-space link; 

receiving a second optical signal having the free-space fjinHaTne ntal wavelength from 
the free-space link: 

cnnvRTtiTi y ; the free-space fundamental wavelength of the second optical signal tn a. 
fiber interface fundamental wavelength with a receive wavelength transformer, 

directing the second optical signal having the fiber inteTface_fr mHaTneTital wavelength 
into a second single mode optical fiber: 

receiving an indication of a new value for the free-space fundamental wavelength via 
an out-of-band communications channel: and 

reconfiguring the transmit wavelength transformer to convert the fiber interface 
fundamental wavelength of the first optical signal to the new value for the free-space 
fundamental wavelength. 

10. (original) A method in accordance with claim 1, further comprising the step of: 
sampling a portion of the first optical signal having the lice-space fundamental 
wavelength; 

sampling a portion of the second optical signal having the free-space fundamental 
wavelength; 

comparing a wavelength of the sampled portion of the first optical signal to a 
wavelength of the sampled portion of the second optical signal. 

J 1 . (original) A method in accordance with claim 10 3 further comprising the step of: 
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reconfiguring the transmit wavelength transformer in response to a measured 

deviation between the wavelength of the sampled portion of the first optical signal and the 

wavelength of the sampled portion of the second optical signal. 

1 2. (currently amended) An apparatus for communicating optical signals over a free- 
space link, comprising: 

means for receiving a first optical signal having a fiber interface fundamental 
wavelength from a first single mode optical fiber; 

a transmit wavelength transformer configured to convert the fiber interface 
fundamental wavelength of the first optical signal to a free-space fundamental wavelength* 
wherein the transmit wavelength transformer comprises an apparatus for converting the fiber 
interface fundamental wavelength of the first optical signal to a free-space fundamental 
wavelength all-opticallv without using electro-optical conversion ; 

a transmitting element configured to direct the first optical signal having the free- 
space fundamental wavelength over the free-space link; 

a receiving element configured to receive a second optical signal having the free- 
space fundamental wavelength from the free-space link; 

a receive wavelength transformer configured to convert the free-space fundamental 
wavelength of the second optical signal to a fiber interface fundamental wavelength s wherein 
the receive wavelength transformer comprises an apparatus for converting the free-space 
fundamental wavelength of the second optical signal to the fiber interface fundamental 
wavelength all-opticallv without using electro-optical conversion: and 

means for directing the second optical signal having the fiber interface fundamental 
wavelength into a second single mode optical fiber. 
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Claims 13-15 (canceled). 



16. (original) An apparatus in accordance with claim 12, further comprising: 

a controller configured to compare a detected offline performance with a detected 
online performance to determine a new value for me free-space fundamental wavelength. 

17. (original) An apparatus in accordance with claim 16, wherein the controller is further 
configured to reconfigure the transmit wavelength transformer to convert the fiber interface 
fundamental wavelength of the first optical signal to the new value for the free-space 
fundamental wavelength. 

18. (original) An apparatus in accordance with claim 12, further comprising: 

an out-of-band communications channel configured to receive an indication of a new 
value for the free-space fundamental wavelength. 

1 9. (currently amended) An apparatus in accordanco with claim 18, furth e r for 
communicating optical signals over a free-space ltnk» comprising: 

means for receiving a first optical signal having a fiber interface fundamental 
wavelength from a first single mode optical fiber: 

a transmit wavelength transformer co nfigure d to convert the fiber interface 
fundamental wavelength of the first optical signal to a free-space fundamen tal wavelength: 

a transmitting element configured to direct the first optical signal having the free- 
space fundamental wavelength over the free-space link: 

a receiving element configured to receive a second optical si gnal having the free- 
space fundamental wavelength from the free-space link; 
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a receive wavelength transformer configured to convert the free-space fundamental 
wavelength of the second optical signal to a fiber interface fundamental wavelength: and 

means for directing the second optical signal having the fiber interface fundamental 
wavelength into a second single mode optical fiber, 

an out-of-band communications channel configured to receive an indication of a new 
value for the free-space fundamental wavelength: and 

a controller configured to reconfigure the transmit wavelength transformer to convert 
the fiber interlace fundamental wavelength of the first optical signal to the new value for the 
free-space fundamental wavelength. 

20. (original) An apparatus in accordance with claim 12, further comprising: 

a controller configured to compare a wavelength of a sampled portion of the first 
optical signal to a wavelength of a sampled portion of the second optical signal. 

2 1 . (original) An apparatus in accordance with claim 20, wherein the controller is further 
configured to reconfigure the transmit wavelength transformer in response to a measured 
deviation between the wavelength of the sampled portion of the first optical signal and the 
wavelength of the sampled portion of the second optical signal. 

22. (currently amended) A method of communicating optical signals over a free -space 
link, comprising the steps of: 

receiving a first optical signal having a fiber interface fundamental wavelength from a 
first single mode optical fiber; 

amplifying the first optical signal with a multi-wavelength optical amplifier connected 
in-line with the first single mode optical fiber; 

432073_1 

PAGE 9/22 * RCVD AT 11/912005 2:33:29 PM [Eastern Standard TimeJ * S VR: USPTO-EFXRF-6/25 * DNIS:273830fl * CSID:8585520095 * DURATION (mm-ss):0448 



11/09/05 11:34 FAJ 8585520095 



@010 



Page 8 of 20 Docket No. 7065 1/7293 

App. No. 09/864,093 

Amendment After Final Office Action 

attenuating the first optical signal with a variable optical attenuator that is optically 
coupled to the multi-wavelength optical amplifier; 

converting the fiber interface fundamental wavelength of the first optical signal to a 
ftee-space fundamental wavelength with a transmit wavelength transforme r, wherein the step 
of converting the fiber interface fundamental wavelength of the first optical signal to a free- 
space fundamental wavelength is performed all-opticallv without using electro-optical 
conversion; and 

directing the first optical signal having the free-space fundamental wavelength over 
the free-space link. 

Claim 23 (canceled). 

24. (original) A method in accordance with claim 22, further comprising the step of: 
reconfiguring the transmit wavelength transformer to convert the fiber interface 

fundamental wavelength of the first optical signal to a new value for the fiee-space 
fundamental wavelength. 

25. (original) A method in accordance with claim 24, further comprising the step of: 
comparing a detected offline performance with a detected online performance to 

determine the new value for the free-space fundamental wavelength. 

26. (original) A method in accordance with claim 24, further comprising the step of; 
receiving an indication of the new value for the fiee-space fundamental wavelength 

via an out-of-band communications channel. 
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27. (original) A method in accordance with claim 24, farther comprising the step of: 
sampling a portion of the first optical signal having the free-space fundamental 

wavelength; 

receiving a second optical signal having the free-space fundamental wavelength from 
the free-space link; 

sampling a portion of the second optical signal having the free-space fundamental 
wavelength; and 

comparing a wavelength of the sampled portion of the first optical signal to a 
wavelength of the sampled portion of the second optical signal to determine the new value for 
the free-space fundamental wavelength. 

28. (original) A method in accordance with claim 22, further comprising the step of; 
controlling a power gain of the multi-wavelength optical amplifier and a dynamic 

attenuation provided by the variable optical attenuator. 

29. (currently amended) An apparatus for communicating optical signals over a free- 
space link, comprising: 

means for receiving a first optical signal having a fiber interface fundamental 
wavelength from a first single mode optical fiber, 

a multi-wavelength optical amplifier connected in-line with the first single mode 
optical fiber for amplifying the first optical signal; 

a variable optical attenuator that is optically coupled to the multi-wavelength optical 
amplifier for attenuating the first optical signal; 

a transmit wavelength transformer configured to convert the fiber interface 
fundamental wavelength of the first optical signal to a free-space fundamental wavelength* 
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wherein the transmit wavelength transformer comprises an apparatus for converting the fiber 
interface fundamental wavelength of the first optical signal to a free-space fundamental 
wavelength all-opticallv without using electro-optical conversion: and 

one or more transmitting elements configured to direct the first optical signal having 
the free-space fundamental wavelength over the free-space link. 

Claim 30 (canceled). 

3 1 . (original) An apparatus in accordance with claim 29, further comprising: 

a controller configured to reconfigure the transmit wavelength transformer to convert 
the fiber interface fundamental wavelength of the first optical signal to a new value for the 
free-space fundamental wavelength. 

32. (original) An apparatus in accordance with claim 3 1 , wherein the controller is further 
configured to compare a detected offline performance with a detected online performance to 
determine the new value for the free-space fundamental wavelength. 

33. (original) An apparatus in accordance with claim 31, wherein the controller is further 
configured to receive an indication of the new value for the free-space fundamental 
wavelength via an out-of-band communications channel. 

34. (original) An apparatus in accordance with claim 29, further comprising: 

a controller configured to control a power gain of the multi-wavelength optical 
amplifier and an attenuation provided by the variable optical attenuator. 
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35. (currently amended) A method of communicating optical signals over a free-space 
link, comprising the steps of: 

receiving a first optical signal having the free-space fundamental wavelength from the 
free-space link; 

converting the free-space fundamental wavelength of the first optical signal to a fiber 
interface fundamental wavelength with a receive wavelength transforme r, wherein the step of 
converting the free-space fundamental wavelength of the first optical si gnal to a fiber 
interface fundamental wavelength is performed all-opticaltv without using electro-optical 
conversion: 

amplifying the first optical signal with a multi-wavelength optical amplifier optically 
coupled to the receive wavelength transformer; 

attenuating the first optical signal with a variable optical attenuator that is optically 
coupled to the multi-wavelength optical amplifier; and 

directing the first optical signal having the fiber interface fundamental wavelength 
into a first single mode optical fiber. 

Claims 36 and 37 (canceled). 

38. (original) A method in accordance with claim 35, further comprising the step of: 
reconfiguring the receive wavelength transformer to convert a new value for the free- 
space fundamental wavelength of the first optical signal to the fiber interface fundamental 
wavelength. 

39. (original) A method in accordance with claim 3 8 a further comprising the step of: 
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comparing a detected offline performance with a detected online performance to 

determine the new value for the free-space fundamental wavelength. 

40. (original) A method in accordance with claim 38, further comprising the step of: 
receiving an indication of the new value for the free-space fundamental wavelength 

via an out-of-hand communications channel. 

41 . (original) A method in accordance with claim 38, further comprising the step of: 
sampling a portion of the first optical signal having the free-space fundamental 

wavelength; 

comparing a wavelength of the sampled portion of the first optical signal to a 
wavelength of a sampled portion of the second optical signal to determine the new value for 
the free-space fundamental wavelength. 

42. (original) A method in accordance with claim 35, further comprising the step of: 
controlling a power gain of the multi-wavelength optical amplifier and an attenuation 

provided by the variable optical attenuator. 

43 . (currently amended) An apparatus for communicating optical signals over a free- 
space link, comprising: 

a receiving element configured to receive a first optical signal having the free-space 
fundamental wavelength from the free-space link; 

a receive wavelength transformer configured to convert the free-space fundamental 
wavelength of the first optical signal to a fiber interface fundamental wavelengt h, wherein the 
receive wavelength transformer comprises an apparatus for converting the free-space 
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fundamental wavelength of the first opti cal sipnal to the fiber interface fundamental 
wavelength ail-optically without using electro-optical conversion: 

a multi-wavelength optical amplifier optically coupled to the receive wavelength 
transformer for amplifying the first optical signal; 

a variable optical attenuator that is optically coupled to the multi-wavelength optical 
amplifier for attenuating the first optical signal; and 

means for directing the first optical signal having the fiber interface fundamental 
wavelength into a first single mode optical fiber. 

Claims 44 and 45 (canceled). 

46. (original) An apparatus in accordance with claim 43, further comprising: 

a controller configured to reconfigure the receive wavelength transformer to convert a 
new value for the free-space fundamental wavelength of the first optical signal to the fiber 
interface fundamental wavelength. 

47. (original) An apparatus in accordance with claim 46, wherein the controller is further 
configured to compare a detected offline performance with a detected online performance to 
determine the new value for the free-space fundamental wavelength. 

48. (original) An apparatus in accordance with claim 46, wherein the controller is further 
configured to receive an indication of the new value for the free-space fundamental 
wavelength via an out-of-band communications channel. 
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49. (original) An apparatus in accordance with claim 46, wherein the controller is further 
configured to compare a wavelength of a sampled portion of the first optical signal to a 
wavelength of a sampled portion of a second optical signal to determine the new value for the 
free-space fundamental wavelength. 

50. (original) An apparatus in accordance with claim 43, further comprising: 

a controller configured to control a power gain of the multi-wavelength optical 
amplifier and an attenuation provided by the variable optica] attenuator. 
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